In vivo and in vitro serine/threonine phosphorylations of epidermal growth factor receptor upon entry into the cell cycle.
Protein phosphorylation and dephosphorylation is one of the main mechanisms of cell cycle regulation. This study examines the modulation of epidermal growth factor receptor phosphorylation as cells emerge from quiescence and enter the S phase of the cell cycle. The epidermal growth factor receptor is phosphorylated primarily on serine and threonine, but not on tyrosine residues, in an S phase-dependent fashion, as determined by phosphoamino acid analysis and anti-phosphotyrosine immunoblotting. These phosphorylations occur both in vitro and in vivo and are ligand independent. Some of the sites that are phosphorylated in vitro also appear to be phosphorylated in vivo, as determined by two-dimensional tryptic phosphopeptide analysis. At least one of the in vivo phosphorylation sites is phosphorylated by mitogen-activated protein kinase. Although the mechanism for this ligand-independent phosphorylation is not known, its correlation with emergence from quiescence and entry into the cell cycle suggests that the phosphorylation of epidermal growth factor receptor on serine and threonine residues may have heretofore unknown role(s) in cell cycle entry and progression.